South Africa (SA) has made major progress towards improving the social circumstances of its children since democracy in 1994 with the ratification of the United Nationa (UN) Convention on the Rights of the Child, [1] the unconditional inclusion of basic socioeconomic rights for children in the SA Constitution, [2] free healthcare for children under 6 years and pregnant women, [3] the adoption of the Millennium Developmental Goals [4] and the revision of the Child Care Act. [5] Yet, SA is one of the few countries globally where under-5 mortality has increased rather than decreased, comparing poorly with other lowand middle-income countries. This increase in mortality has coincided with the HIV/AIDS epidemic, the increase in tuberculosis and weak healthcare systems in certain regions of SA. [6] Preventable or treatable diseases such as HIV/AIDS, diarrhoea, lower respiratory infections, malnutrition and perinatal complications account for more than three-quarters of under-5 deaths in SA, [7] highlighting the need for the urgent escalation of public health interventions to limit morbidity and mortality in children. [8] Malnutrition contributes substantially to the burden of childhood disease as both a direct cause for mortality and as an underlying synergistic factor in other major causes of death such as pneumonia, diarrhoea and HIV/AIDS. [9] The Western Cape Province has the lowest under-5 mortality rate in SA, but is one of the most inequitable provinces, with young child mortality varying by a factor of three between the worst and the best areas. [10] The dominant pattern of childhood mortality and morbidity, similar to the rest of the country, remains one of nutritional deficiency and communicable diseases. [7] In 2003 the Cape Metropolitan Region (Cape Metro) was divided into two districts, namely Metro East and Metro West. Metro East is subdivided further into four sub-districts (SDs): Khayelitsha, Tygerberg, Northern and Eastern, with specific referral pathways from primary to secondary and tertiary care facilities for each SD. Khayelitsha is one of the largest SDs, but it is the poorest. [11] It has a young population, with 12% (n=46 773) under-5 years of age in 2011, the highest proportion in Metro East. [12, 13] It was found to have the highest levels of mortality in all main cause groups of premature mortality in Cape Town, [14] with the 2009 reported infant mortality rate of 35/1 000 the highest in Cape Town. The 2010 under-5 mortality rate was 45% higher in Khayelitsha compared with other SDs. A new 230-bed Khayelitsha District Hospital (KDH) was opened in April 2012, providing support to the surrounding primary healthcare facilities to ensure that patients receive care at the lowest level of entry into the healthcare system. A change in the Khayelitsha SD referral pathway was simultaneously implemented. Before, most children requiring acute care were sent directly from primary health clinics to Red Cross War Memorial Children's Hospital (RCWMCH), and a smaller number living east of Spine Road were referred to Karl Bremer Hospital, if they required primary or secondary care. A small number of patients were referred to Tygerberg Hospital Paediatric Emergency and Ambulatory Care Unit owing to incorrect use of referral pathways or during patient diversions, as a result of bed pressure across the Cape Metro. From 2008, a paediatric ward looking after children from Khayelitsha needing level 1 care was opened at Tygerberg Hospital (TBH), but was administered and staffed independently. This was a transition period before the opening of the new hospital. Patients accessed this ward by down-referral from RCWMCH (or TBH should they have been admitted there). All patients requiring more advanced levels of care were to be referred to TBH from April 2012. TBH serves as the primary care referral centre for the Tygerberg SD, and the secondary and tertiary care referral centre for all Metro East SDs. The paediatric ambulatory unit at TBH accepts and manages all patients from primary health clinics, district hospital emergency centres, as well as patients arriving from home. The service includes a 24-bed short-stay ward where patients requiring ongoing observation and treatment due to their medical condition are admitted. [15] With the anticipated increase in paediatric referrals to TBH, health service planning calculations Background. The opening of the new Khayelitsha District Hospital in April 2012 coincided with a change in referral pathway to Tygerberg Hospital (TBH) for children requiring specialist care. Objective. To determine the disease burden impact of the referral pathway change on paediatric short-stay ward admissions at TBH. Methods. A retrospective cohort study, analysing routine health information as captured in ward admissions registers over two similar seasonal periods: 1 April -30 September 2011 (prior to referral change) and 1 April -30 September 2012 (post referral change). Results. Paediatric short-stay ward admissions remained similar, but a statistically significant increase in the number of admissions from Khayelitsha sub-district (SD) (p<0.001) was seen. The median age was 13 months over the two time periods. Children from Khayelitsha (median age 9.49 months for 2011 and 5.2 months for 2012) were, however, significantly younger than those from other SDs (median age 26.31 months in 2011 and 26.44 months in 2012) (p=0.001). Khayelitsha children were more likely to require admission to a TBH paediatric ward (p<0.001, adjusted odds ratio (aOR) 0.57), while children from other SDs were more likely to be discharged home or transferred to a district hospital (p<0.001, aOR 1.75). Respiratory illnesses accounted for the majority of admissions during both time periods (54% in 2011 and 51% in 2012). Conclusion. Children from Khayelitsha were significantly younger and more likely to be admitted to a TBH inpatient ward compared with other SDs. These findings necessitate a review of current health service resource allocation. The impact of a change in referral pathway on a paediatric short-stay ward in Cape Town, South Africa identified the need for additional resources. Due to budget constraints, limited resources were added to the TBH service platform.
The aim of this study was to determine the impact of the referral pathway change on the admission profile of children admitted to the TBH short-stay ward, both in terms of patient outcome and service demands; specifically whether Khayelitsha patients had a higher burden of disease compared with children from other SDs.
Methods
The study was conducted in the paediatric ambulatory unit at TBH and was approved by the Stellenbosch University Faculty of Health Sciences Health Research Ethics Committee (N12/06/032). This was a retrospective cohort study, analysing the routine health information as captured in the ward admissions register over two similar seasonal periods: 1 April -30 September 2011 (prior to the referral pathway change) and 1 April -30 September 2012 (after the referral pathway change). Cases with a surgical diagnosis admitted to surgical wards via the emergency and short-stay ward were excluded. Data collected were entered directly from the ward admission registers into an Excel (Microsoft Corp., USA) spreadsheet. Each patient was given a unique identifier and all identifying variables including patient names, hospital numbers and physical addresses were removed from the data set to ensure anonymity during data analysis. The hospital administrative system was used to find any incomplete data. Readmissions were included in the data collection. The data collected included the demographic data (date of birth, sex and residential suburb), date of admission, diagnosis, date of discharge or inpatient admission, weight, outcome (discharge, admission or death) and International Classification of Diseases (ICD)-10 diagnosis. For the purpose of the study, the following definitions were used: • Children: all children <18 years of age 
Statistical analysis
Data were analysed using STATA version 12 (StataCorp, USA). Comparisons between the two cohorts were based on χ 2 statistical tests in the case of categorical outcomes, and Mann-Whitney U-tests in the case of nonparametric numerical outcomes. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated to assess impact. Descriptive statistics were used to analyse diagnoses at discharge, mortality rates, age group burdens, referral rates to secondary and tertiary hospital beds, and length of stay. Multivariate binary logistic regression analysis was used to identify differences between outcomes of children from Khayelitsha SD compared with the other SDs.
Results
Of
Total number of patients seen in ambulatory unit 7 285
Admissions to short-stay ward 2 639 (39%) and outcome data were not available. The remaining total of 4 912 admissions were included for data analysis. Fig. 1 The most common diagnoses were respiratory illnesses, which accounted for approximately half of admissions in both time periods (54% in 2011 and 51% in 2012), followed by gastrointestinal infections, including gastroenteritis (22% in 2011 and 19% in 2012), and neurological conditions, including tuberculous meningitis (12% in 2011 and 17% in 2012). A fifth (20%) of children were underweight for their age. Although the WAZ score for children from Khayelitsha was significantly lower in 2012, at -0.99 (IQR -2.4 -0.1) compared with 2011 at -0.5 (IQR -2.3 -0.8) (p=0.029), the proportion of children underweight for age did not significantly change between the two time periods in both Khayelitsha (22% and 24%, p=0.588) and the other SDs (20% and 21%, p=0.574).
Outcomes for the children admitted to the emergency and short-stay wards are shown in Table 2 ; the majority of children were discharged directly home. However, the number of children requiring admission as an inpatient was significantly higher in 2012 (n=1 008; 41%) compared with 2011 (n=871; 34%) (p<0.001). Admissions to district hospitals increased overall, but this was only significant for SDs other than Khayelitsha (p<0.001). Admissions to TBH significantly increased during the two time periods (n=742 v. n=835; p=0.001), while children being discharged home or transferred to a primary care hospital had decreased (n=1672 v. n=1624; p=0.04). The increase in admissions from Khayelitsha occurred across all levels of care at TBH, but was only significant for highly specialised (tertiary) admissions (p<0.001). Only admissions to the PICU had a significant increase (p=0.04) between the two time periods for the other SDs. There was no change in length of stay between the two time periods or mortality in the emergency and short-stay wards (p=0.064).
There was no difference between malnutrition and mortality rates across the SDs (Table 2) . However, children from Khayelitsha were less likely to be admitted to a district hospital or be discharged from the TBH short-stay ward (p<0.001, OR=0.57) and more likely to be admitted to a TBH ward (general, highly specialised or ICU) (p<0.001, OR=1.75) after adjusting for the differences between 2012 and 2011 (Table 3) .
Discussion
Audits have a role in identifying and targeting gaps in the provision of healthcare in terms of coverage, quality and equity. [16] Audits are, however, only effective if there is accountability for action, resulting in quality improvement. Although individual healthcare workers play a role in local processes, the availability of human resources, health facility infrastructure, supply systems and shifts in health systems also have a fundamental impact on the quality of healthcare provided at the population level.
During the reporting period in our study, 35% (2012) and 39% (2011) of all attendances to the paediatric ambulatory unit were admitted to the short-stay ward. This is higher than the reported 4 -10% in studies from developed countries, [17, 18] and may be due to the unit functioning as an emergency referral centre for primary and district hospitals rather than a walkin service. During our study, 13% (2011) and 12% (2012) were walk-ins from home.
Therefore, ~90% of patients had already been assessed by a healthcare provider in the community who thought the acuity or complexity of illness required referral to our unit for further management. The high admission rate may also indirectly reflect the lack of a primary care hospital in the Tygerberg SD, from where the majority of our patients are referred. The benefit of short-stay wards is that they may reduce the rate of admission to inpatient units, with reduced length of stay in hospital for patients. [19, 20] Our study, however, reports higher admission rates to inpatient wards from the short-stay ward compared with other units, with our admission rate of 34% (2011) and 39% (2012) higher than the 15 -25% reported in other studies. [15, 18, 21] Similar to other units, respiratory illnesses, gastroenteritis and infectious diseases were the most common diagnoses. [21, 22] Reported clinical features predicting inpatient admission vary, and include acuity level, age under 3 months, bronchiolitis or other respiratory illnesses requiring oxygen therapy, need for intravenous fluids and medication, and sub-specialty consultation. [22, 23] The high percentage of young infants seen, the high percentage of respiratory illness, and the higher acuity level of referred patients probably contribute to our unit's higher admission rates. Even though malnutrition accounts for more than 10% of SA's under-5 mortality rate, with 60% of children dying being underweight for age and a third severely malnourished, [24] underweight for age in our study, while high, did not increase over the two time periods and there was not a significant difference between Khayelitsha and other SDs. As expected, there was a significant increase in the number of patients being referred from Khayelitsha SD after the change in referral pathways. These children were younger and more likely to be admitted to TBH inpatient wards, compared with children from other SDs, confirming the use of appropriate referral pathways and the higher morbidity described in children from this area, as patients are admitted according to level of care required. [14] There was also significant decline in the age of children referred from Khayelitsha between the two time periods. The majority of children were referred from community clinics in 2011, while in 2012 the majority were from the new hospital. This would suggest that older children were effectively managed and treated at the hospital while only the younger and sicker children were referred, thus lowering the median age of children seen at TBH. Our study clearly shows the increasing need for highly specialised and ICU care for children from Metro East. While the number of patients admitted to the short-stay ward has not increased, the level of acuity has, as demonstrated by the increased number of admissions to the highly specialised wards and almost doubling of admissions to the ICU. Of note is that the significant increase of inpatient admissions was seen in both the Khayelitsha and other SD groups. This identifies severity of disease in Metro East as a whole, and a potential need to strengthen the primary, secondary and tertiary healthcare systems in Metro East.
Study limitations
Being a retrospective study, it was reliant on routine, real-time record keeping. This can be incomplete at times, but we were able to capture most incomplete data from the hospital data system. While some data may have been incomplete, the data collection was unlikely to have changed over the 2-year period and thus comparison would be appropriate. Our study started soon after the opening of KDH and change in the referral pathway, when systems and staffing were still in the introductory phase. Therefore, there may have been incorrect referral along the old pathway as well as new inexperienced doctors more likely to refer to a higher level of care. This did not seem the case in our study, as fewer patients were referred back to KDH compared with other primary care facilities. Finally, our study looked at acute admissions only, but did not evaluate direct ward or paediatric ICU admissions. It also did not evaluate bed occupancy rates in these wards, which may have identified additional burden of disease, needing additional resources.
Conclusion
Understanding burden of disease is fundamental to evidence-based health planning. It identifies health needs and allows for monitoring of the implementation of programmes and health services. Although a significant increase in the overall number of patients referred was not identified after the change in referral pathway, an increase in severity of disease with increasing paediatric ICU and highly specialised admissions across all SDs was observed. Children from Khayelitsha were significantly younger and more likely to be admitted to a TBH ward compared with other SDs. These findings necessitate a review of current health service resource allocation.
